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DECLARATION UNDER 37 C.F.R. 1.132 

I, the undersigned, Hajime Nishihara, a Japanese citizen, 
residing at 1-25-8, Morigaoka, Isogo-ku, Yokohama- shi, Kana- 
gawa-ken, Japan, hereby declare and state that: 

I completed Master Course at the Graduate School of Sci- 
ence, Kyoto University in March 1978. 

I entered Asahi Kasei Kabushiki Kaisha in April 1978. 

Since then, I have been engaged in research on polymer 
chemistry to date. 

I am the applicant of the above- identified application and 
I am well familiar with the present case. 

I have read and understood the Office Action dated Febru- 
ary 13, 2002 and the references cited therein. 
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I carried out Examples 1 to 101 and Comparative Examples 1 
to 11 of the present application, and the results are as de- 
scribed on pages 78 to 98 of the specification of the present 
application. 

With reference to Examples 70 to 77 and Comparative Exam- 
ples 1 to 11 of the present specification, I have made observa- 
tions to show that the use of the aromatic group -containing 
linear silicone compound recited in claim 1 of the present ap- 
plication is critical for achieving the excellent effects of 
the present invention, i.e., the effects that the polycarbonate 
resin composition obtained by the process of the present inven- 
tion is advantageous not only in that it has excellent flame 
retardancy and excellent melt -molding stability, but also in 
that it can be used for producing a shaped article having ex- 
cellent mechanical properties, excellent light stability and 
excellent appearance. The method and results are as described 
in a paper attached hereto and marked "Exhibit 1". 

From the results, it can be fairly concluded: 
( 1 ) that , in Examples 70 to 77 (wherein a silicone compound 
satisfying the definition of the aromatic group -containing lin- 
ear silicone compound recited in claim 1 is added to an aro- 
matic polycarbonate) (aromatic polycarbonate is hereinafter re- 
ferred to as "PC"), the evaluation of the flame retardancy is 
© or O , indicating excellent flame retardancy (wherein, as 
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described in the Notes for Table 1, the symbol © means "self- 
extinguished within less than 20 seconds" and the symbol O 
means "self -extinguished within 20 to 40 seconds"); 

( 2 ) that further, in Examples 70 to 77, the Izod impact 
strength is as high as 10 to 20 kg* cm/cm; the yellowness index 
AYI (yardstick of appearance) is very excellent, specifically 
as low as 2 to 4; the value of difference in color tone AE 
(yardstick of light resistance) is very excellent, specifically 
as low as 2 to 3; and the Izod variation percent (yardstick of 
extrusion stability) is very excellent, specifically as low as 
2 to 7 %; 

( 3 ) that thus, in Examples 70 to 77, all properties are excel- 
lent ; 

( 4 ) that by contrast, among Comparative Examples 1 to 11, a 
flame retardancy evaluation of the symbol O (excellent) is ob- 
tained only in Comparative Examples 4 to 6, wherein PPE is 
used; 

( 5 ) that , in each of Comparative Examples 1 to 3 and 7 to 11, 
the flame retardancy evaluation is * , indicating very poor 
flame retardancy (wherein, as described in the Notes for Table 
1, the symbol x means "totally burnt" (not self -extinguished) ) ; 

( 6 ) that further. Comparative Example 1 (wherein only PC is 
used and no flame retardant is used) exhibits an Izod impact 
strength of 15 kg- cm/cm, which is relatively high; however. 
Comparative Examples 2 to 11 exhibit an Izod impact strength as 
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low as 2 to 8 kg* cm/cm; 

( 7 ) that , in Comparative Examples 4 to 6 (wherein PPE Is used), 

the yellowness index AY I (yardstick of appearance) is very poor, 
specifically as high as 43 to 45, and also the value of differ- 
ence in color tone AE (yardstick of light resistance) is very 
poor, specifically as high as 20 to 25; 

( 8 ) that further, in Comparative Example 1 (wherein only PC is 
used and no flame retardant is used) and in Comparative Example 
4 (wherein only PPE is used and no flame retardant is used), 
the Izod variation percents (yardstick of extrusion stability) 
are respectively 5 % and 9 %, which are relatively low; however, 
in Comparative Examples 2, 3 and 5 to 11, the Izod variation 
percent (yardstick of extrusion stability) is very poor, spe- 
cifically as high as 18 to 63; 

( 9 ) that thus, in any of Comparative Examples 1 to 11, not all 
properties are excellent and some properties are poor; 

(10) that attention is especially drawn to the fact that in any 
of Comparative Examples 2, 3 and 7 to 11 (wherein PC is used 
and there is used a silicone compound having a branched or 
cross linked configuration or a silicone compound in which the 
amount of an aromatic group does not satisfy the range recited 
in claim 1), the flame retardancy evaluation is x (indicating 
very poor flame retardancy) , and the Izod impact strength is as 
low as 2 to 8 kg •cm/cm, and the Izod variation percent is very 
poor, specifically as high as 29 % to 63 %; that is, all thes 
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values obtained in Comparative Examples 2, 3 and 7 to 11 are 
very poor, as compared to those obtained in Examples 70 to 77; 

(11) that as apparent from the above, the use of the aromatic 
group -containing linear silicone compound recited in claim 1 is 
critical for achieving the excellent effects of the present in- 
vention; and 

(12) that as also apparent from the above, the flame retardant 
used in the present invention (the aromatic group -containing 
linear silicone compound recited in claim 1) is far superior to 
a flame retardant comprising a branched or cross linked silicone 
compound . 

The undersigned petitioner declares that all statements 
made herein of his own knowledge are true and that all state- 
ments made on information and belief are believed to be true; 
and further that these statements were made with the knowledge 
that willful false statements and the like so made are punish- 
able by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or 
any patent issuing thereon. 



Date 



s JUsnJL [ft, 2^002- 




Hajime NISHIHARA 
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Exhibit 1 

Observations, with reference to Examples 70 to 77 and 
Comparative Examples 1 to 11 of the present specifica- 
tion, to show that the use of the aromatic group- 
containing linear silicone compound recited in claim 1 
of the present application is critical for achieving the 
excellent effects of the present invention 

1. Object: 

The object of the observations is to show that the use of 
the aromatic group- containing linear silicone compound recited 
in claim 1 of the present application is critical for achieving 
the excellent effects of the present invention, i.e., the ef- 
fects that the polycarbonate resin composition obtained by the 
process of the present invention is advantageous not only in 
that it has excellent flame retardancy and excellent melt- 
molding stability, but also in that it can be used for producing 
a shaped article having excellent mechanical properties, excel- 
lent light stability and excellent appearance. 

2 . Observations : 

Examples 70 to 77 and Comparative Examples 1 to 11 of the 
present specification are, respectively, described at page 82, 
lines 1 to 12 of the present specification and at page 78, line 
15 to page 80, line 4 of the present specification. Specifically, 
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in accordance with the formulations indicated in Tables 1 and 2 
(for Comparative Examples 1 to 11) or in Table 8 (for Examples 
70 to 77) (Tables 1 and 2 are present on pages 86 and 88 and Ta- 
ble 8 is present on page 94), the components were mixed with 
each other by means of a Henschel mixer. Each of the resultant 
mixtures was individually transferred into a twin-screw extruder, 
and a continuous melt -extrusion was conducted at 280 °C for 10 
hours, thereby obtaining a resin composition. The obtained com- 
position was subjected to an injection molding under conditions 
wherein the cylinder temperature was 270 ° C and the mold tem- 
perature was 60 °C, to thereby obtain shaped articles. The ob- 
tained shaped articles were subjected to testings for evaluating 
the above-mentioned properties. The results of Comparative Exam- 
ples 1 to 11 are shown in Tables 1 and 2. The results of Exam- 
ples 70 to 77 are shown in Table 8. 

For easy reference. Tables 1, 2 and 8 are reproduced below. 
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Table 1 





Examples 


Comparative Examples 


1 1 2 


1 


2 | 3 


4 


5 I 6 


Composition 
{weight ratio) 


(A) PC 


92 


100 


92 


0 


0 


(B) Amount 


8 


0 


8 


0 


8 


8 


D units/T units 
(molar ratio) 11 


100/0 




100/0 


50/50 




100/0 


50/50 


Phenyl groups/ 
Methyl groups 
(molar ratio) 


25/75 


5/95 




3/97 


25/75 




25/75 


25/75 


Presence or absence 
of methoxy groups 
in which R 3 or R 4 
is a methyl group 


None 


Kinematic viscos- 
ity (cSt) 


500 


PPE 




100 


92 


Flame retardancy 21 


© 


© 


X 


X 


X 


O 


O 


O 


Izod impact strength 
(kg * cm/cm) 


15 


12 


15 


7 


5 


7 


5 


3 


Appearance : 
Yellowness Index AYI 


2 


2 


3 


3 


3 


43 


44 


45 


Light resistance: 
Difference in color tone AE 


2 


2 


3 


3 


5 


20 


22 


25 


Extrusion stability: 
Izod variation percent 


5 


7 


5 


29 


33 


9 


18 


40 



Notes for Table 1 



1) Structure of D unit: R Structure of T unit: R 

I t 
-O-Si-O- -O-Si-O- 
I I 
R O- 



2) Flame retardancy: ® self -extinguished within less than 20 seconds, 

O self -extinguished within 20 to 40 seconds, and 
X totally burnt. 



Notes 1) and 2) above apply also to Tables 2 to 10 below. 
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Examples 


Comparative Examples 


3 I 4 | 5 | 6 | 7 | 8 | 9 


7 1 8 1 9 1 10 1 11 


Composition 
(weight ratio) 


(A) PC 


90 


(B) Amount 


10 


D units/T units 
(molar ratio) 11 


100/0 


100/0 


0/100 


10/90 


50/50 


80/20 


Phenyl groups/ 
Methyl groups 
(molar ratio) 


10/90 


40/60 


60/40 


70/30 


90/10 


100/0 


60/40 


0/100 




60 


/40 




Presence or absence 
of methoxy groups in 
which R 3 or R 4 is a 
methyl group 


None 


Present 


None 


Kinematic viscosity 
(cSt) 


500 


Flame retardancy" 


o 


o 


o 


© 


O 


O 


© 


X 


X 


X 


X 


X 


Izod impact strength 
( kg • cm/ cm) 


10 


12 


13 


14 


16 


18 


12 


2 


3 


4 


6 


8 


Appearance : 
Yellowness index AYI 


2 


2 


2 


3 


3 


3 


2 


2 


3 


3 


3 


5 


Light resistance: 
Difference in color tone AE 


2 


2 


2 


3 


3 


3 


2 


2 


4 


4 


5 


6 


Extrusion stability: 
Izod variation percent 


7 


5 


5 


5 


4 


4 


4 


55 


63 


43 


35 


31 
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Table 8 







Examples 






70 


1 71 


t 72 


1 73 


1 74 


1 75 


1 76 


1 77 




(A) Amount 


90 


ion 
tio) 




PC 




(B) Amount 


10 


Compos 
eight 


D units/T units 
(molar ratio) 1 ' 


100/0 




R 3 and R 4 
(see 3) and 4 ) ) 


R 3 =H 
R 4 =H 


R^SifCH,), 
R<=Si(CH3) 3 


R 3 =Si(CH 3 ) :i 
R 4 =H 


R 3 =Si(CH,) 3 
R 4 =Oij 


R 3 =Si(Ph) 2 CH 3 
R^SKPh)^ 


R 3 =Si(Ph) 2 at, 
R 4 =Si(Ph) 2 CH3 


R 3 =Si(Ph)(CH,) 2 
R 4 =Si(Ri) 2 CH3 


R 3 =Si(Ph) 3 
R=Si(Ph) 3 




n 


1 


1 


1 


1 


1 


3 


1 


1 




Kinematic viscosity 
(cSt) 


500 






Flame retardancy" 


o 


© 


o 


o 


© 


© 


© 


© 


Izod impact strength 
(kg • cm/cm) 


10 


13 


15 


14 


18 


20 


17 


18 


Appearance : 
Yellowness index AY1 


2 


2 


2 


2 


3 


4 


4 


3 


-— i5?vt TCE-i-Etsnc 5 '" 
Difference in color tone AE 


2 


2 


2 


2 


3 


3 


3 


3 


Extrusion stability: 
Izod variation percent 


7 


4 . 


5 


3 


3 


2 


2 


2 


ne a l 

tion 


& Lduziity : j-zoa reten- 
percent 


81 


91 


85 


93 


95 


97 


97 


96 



Notes for Table 8 

3) Structure of component (B): 



R :i — O 



CH 3 
I 

S i — O- 



4) Ph means a phenyl group. 



Notes 3) and 4) above apply also to Table 9 below. 
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The above -reproduced Tables 1, 2 and 8 refer to D unit and 
T unit. With respect to the relationship between D unit and T 
unit and the structure of a silicone compound, the following 
should be noted. As described at page 39, line 19 to page 40, 
line 20 of the present specification, a silicone compound com- 
prised only of D units (bifunctional) has a linear or cyclic 
structure. On the other hand, a silicone compound comprised only 
of T units ( trifunctional) or comprised of both T units and D 
units has a branched or crossllnked structure. 

For easy understanding of the data shown in the above - 
reproduced Tables 1, 2 and 8, the data concerning the type of 
the organic polymer resin, the structure of the flame retardant 
(silicone compound) and the amount of an aromatic group is col- 
lected from these tables and shown in Table A below. (In each of 
Comparative Examples 1 and 4, a silicone compound was not used, 
and only aromatic polycarbonate or only polypheny lene ether was 
used. ) 
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Table A 





Organic 
polymer 
resin 


Flame retardant (silicone compound) 


Structure 


Amount of 
aromatic group 


Example 70 


PC 


linear 


25 mole % 


Example 71 


PC 


linear 


25 mole % 


Example 72 


PC 


linear 


25 mole % 


Example 73 


PC 


linear 


25 mole % 


Example 74 


PC 


linear 


7 5 mole % 


Example 7 5 


PC 


linear 


60 mole % 


Example 76 


PC 


linear 


75 mole % 


Example 77 


PC 


linear 


75 mole % 


VfUIU^lO-L OllVC 

Example 1 




_ 




Comparative 
Example 2 


PC 




1 mole % 


Compar at 1 ve 
Example 3 


PC 


cross 1 Inke d 

(D units /T units molar 
ratio: 50/50) 


2 5 mole % 


Comparative 
Example 4 


PPE 






Compaxat Ive 
Example 5 


PPE 


linear or cyclic 


25 mole % 


Compaxat lve 
Example 6 


PPE 


branched or 
cross linked 

(D units/T units molar 
ratio: 50/50) 


25 mole % 


Compaxat lve 
Example 7 


PC 


linear or cyclic 


0 mole % 


Compaxat lve 
Example 8 


PC 


branched or 
cross linked 

(D units/T units molar 
ratio: 0/100) 


60 mole % 


Compaxat lve 
Example 9 


PC 


branched or 
cross 1 Inke d 

(D units/T units molar 
ratio: 10/90) 


60 mole % 


Compaxat lve 
Example 10 


PC 


branched or 
cross linke d 

(D units/T units molar 
ratio: 50/50) 


60 mole % 


Compaxat lve 
Example 11 


PC 


branched or 

crossl Inke d 

(D units/T units molar 
ratio: 80/20) 


60 mole % 



Note: "PC" means aromatic polycarbonate. 
"PPE" means polyphenylene ether. 
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As seen in the above -reproduced Table 8 and in Table A 
above, the flame retardant ("(B)" component) used in each of Ex- 
amples 70 to 77 is a silicone compound which satisfies the defi- 
nition of the aromatic group -containing linear silicone compound 
recited in claim 1. Specifically, the flame retardant ("(B)" 
component) used in each of Examples 70 to 77 is comprised only 
of D units (bifunctional) and has a linear configuration and 
contains an aromatic group in an amount falling in the range re- 
cited in claim 1 of the present application (i.e., 5 to 100 

12 3 4 

mole %, based on the total molar amount of R , R , R and R ). 

On the other hand, as seen in the above -reproduced Tables 1 
and 2 and in Table A above. Comparative Examples 1 and 4 do not 
use a flame retardant (silicone compound as n (B)" component). 
Further, Comparative Example 5 uses a flame retardant (silicone 
compound as "(B)" component) satisfying the definition of the 
aromatic group- containing silicone compound recited in claim 1, 
but the organic polymer resin used in Comparative Example 5 is 
PPE. Further, the flame retardant ( n (B) n component) used in each 
of Comparative Examples 2 f 3, 6 to 11 is a silicone compound 
which does not satisfy the definition of the aromatic group- 
containing linear silicone compound recited in claim 1 . Specifi- 
cally, the flame retardant ("(B)" component) used in each of 
Comparative Examples 2, 3, 6 to 11 is a silicone compound having 
a branched or crossllnked configuration or a silicone compound 
in which the amount of an aromatic group does not satisfy the 
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range recited in claim 1. For example, the flame retardant 
("(B)" component) used in Comparative Example 3 contains an aro- 
matic group in an amount of 25 mole % (satisfying the range of 5 
to 100 mole % recited in claim 1), but has T units (trifunc- 
tional) in addition to D units (bif unctional) and hence has a 
branched or crosslinked configuration. On the other hand, the 
flame retardant ("(B)" component) used in Comparative Example 2 
is comprised only of D units (bif unctional) and hence has a lin- 
ear or cyclic configuration, but the amount of an aromatic group 
Is 3 mole %, which does not satisfy the range of 5 to 100 mole % 
recited in claim 1. Likewise, the flame retardant ("(B)" compo- 
nent) used in Comparative Example 7 is comprised only of D units 
(bif unctional) and hence has a linear or cyclic configuration, 
but the amount of an aromatic group is 0 mole %, which does not 
satisfy the range of 5 to 100 mole % recited In claim 1. 

As described below, the results of Examples 70 to 77 and 
Comparative Examples 1 to 11 clearly show the excellent effects 
of the present invention. For easy understanding. Table B is 
shown below, in which the data of the results of the property 
evaluation (collected from Tables 1, 2 and 8) is combined with 
the contents of Table A above. 
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Table B 







Flame retardant 
(silicone compound) 




Evaluation 


items 






Organic 
polymer 
resin 


Structure 


Amount of 

aromatic 

group 


Flame 
retar- 
ds ancy 


Izod 

impact 

strength 
(kg* cm/ cm) 


Appear- 
ance: 
Yellow- 
ness in- 
dex AVI 


Light re- 
sistance: 
Difference in 
color tone AE 


Extrusion 

stability: 
Izod varia- 
tion percent 


Example 70 


PC 


linear 


25 mole % 


o 


10 


2 


2 


7 


Example 7 1 




linear 


25 mole % 


© 


13 


2 


2 


4 


Example 72 


PC 


linear 


25 mole % 




15 


2 


2 


5 


Example 73 


PC 


linear 


25 mole % 


o 


14 


2 


2 


3 


Example 74 


PC 


linear 


75 mole % 


© 


18 


3 


3 


3 


Example 75 


PC 


linear 


60 mole % 


© 


20 


4 


3 


2 


£ixample / o 


Jf 


linear 


75 mole * 


© 


17 








Example 77 


PC 


linear 


75 mole % 


(Si 


18 


3 


3 


2 


Comparative 
Example 1 


PC 






X 


15 


3 


3 


5 


Comparat 1 ve 
Example 2 


PC 


linear or 
cyclic 


3 mole % 


X 


7 


3 


3 


29 


Comparative 
Example 3 


PC 


branched or 
cross linked 
(D units /T 
units molar 
ratio: 50/50) 


25 mole % 




5 


3 


5 


33 


Comparative 
Example 4 


PPE 






O 


7 


43 


20 


9 


Comparat Ive 
Example 5 


PPE 


linear or 
cyclic 


25 mole % 


O 


5 


44 


22 


18 


Comparative 
Example 6 


PPE 


branched or 
crossl Inked 
(D units /T 
units molar 
ratio: 50/50) 


25 mole % 


O 


3 


45 


25 


40 


Comparat Ive 
Example 7 


PC 


linear or 
cyclic 


0 mole * 


X 


2 


2 


2 


55 


Comparative 
Example 8 


PC 


branched or 
cross linked 
(D units/T 
units molar 
ratio: 0/100) 


60 mole % 


X 


3 


3 


4 


63 


Comparative 
Example 9 


PC 


branched or 
cross linked 
(D units/T 
units molar 
ratio: 10/90) 


60 mole % 


X 


4 


3 


4 


43 


Comparat Ive 
Example 10 


PC 


branched or 
crossl Inked 
(D unlts/T 
units molar 
ratio: 50/50) 


60 mole % 


X 


6 


3 


5 


35 


Comparative 
Example 11 


PC 


branched or 
crossl Inked 
(D units/T 
units molar 
ratio: 80/20) 


60 mole % 


X 


8 


5 


6 


31 



Note: "PC" means aromatic polycarbonate. "PPE" means polypheny lene ether. 
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In Examples 70 to 77, the evaluation of the flame retar- 
dancy is © or O , indicating excellent flame retardancy (wherein, 
as described in the Notes for Table 1, the symbol © means "self- 
extinguished within less than 20 seconds" and the symbol O means 
"self -extinguished within 20 to 40 seconds"). Further, in Exam- 
ples 70 to 77, the Izod impact strength is as high as 10 to 20 
kg* cm/cm; the yellowness index AYI (yardstick of appearance) is 
very excellent, specifically as low as 2 to 4; the value of dif- 
ference in color tone AE (yardstick of light resistance) is very 
excellent, specifically as low as 2 to 3; and the Izod variation 
percent (yardstick of extrusion stability) is very excellent, 
specifically as low as 2 to 7 %. 

Thus, in Examples 70 to 77, all properties are excellent. 

By contrast, among Comparative Examples 1 to 11, a flame 
retardancy evaluation of the symbol O (excellent) is obtained 
only in Comparative Examples 4 to 6, wherein PPE is used. In 
each of Comparative Examples 1 to 3 and 7 to 11, the flame re- 
tardancy evaluation is * , indicating very poor flame retardancy 
(wherein, as described in the Notes for Table 1, the symbol x 
means "totally burnt" (not self -extinguished) ) . Further, Com- 
parative Example 1 (wherein only PC ±s used and no flame retar- 
dant is used) exhibits an Izod impact strength of 15 kg* cm/cm, 
which is relatively high; however. Comparative Examples 2 to 11 
exhibit an Izod impact strength as low as 2 to 8 kg •cm/ cm. In 
Comparative Examples 4 to 6 (wherein PPE is used) , the yellow- 
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ness index AYI (yardstick of appearance) is very poor, specifi- 
cally as high as 43 to 45, and also the value of difference in 
color tone AE (yardstick of light resistance) is very poor, spe- 
cifically as high as 20 to 25. Further, in Comparative Example 1 
(wherein only PC is used and no flame retardant is used) and in 
Comparative Example 4 (wherein only PPE is used and no flame re- 
tardant is used), the Izod variation percents (yardstick of ex- 
trusion stability) are respectively 5 % and 9 %, which are rela- 
tively low; however, in Comparative Examples 2, 3 and 5 to 11, 
the Izod variation percent (yardstick of extrusion stability) is 
very poor, specifically as high as 18 to 63. 

Thus, in any of Comparative Examples 1 to 11, not all prop- 
erties are excellent and some properties are poor. 

Attention is especially drawn to the fact that in any of 
Comparative Examples 2, 3 and 7 to 11 (wherein PC is used and 
there is used a silicone compound having a branched or 
crosslinked configuration or a silicone compound in which the 
amount of an aromatic group does not satisfy the range recited 
in claim 1), the flame retardancy evaluation is * (indicating 
very poor flame retardancy) , and the Izod impact strength is as 
low as 2 to 8 kg* cm/cm f and the Izod variation percent is very 
poor, specifically as high as 29 % to 63 %. That is, all these 
values obtained in Comparative Examples 2, 3 and 7 to 11 are 
very poor, as compared to those obtained in Examples 70 to 77. 
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3. Conclusion: 

Therefore, the data of Examples 70 to 77 and Comparative 
Examples 2, 3 and 7 to 11 of the present specification clearly 
shows that the use of the aromatic group -containing linear sili- 
cone compound recited in claim 1 is critical for achieving the 
excellent effects of the present invention { i.e», the effects 
that the polycarbonate resiii composition obtained by the process 
of the present invention is advantageous not only in that it has 
excellent flame retardancy and excellent melt -molding stability, 
but also in that it can be used for producing a shaped article 
having excellent mechanical properties, excellent light stabil- 
ity and excellent appearance . ) . 

Meanwhile, attention is also drawn to the fact that in Com- 
parative Example 5 (wherein the aromatic group- containing sili- 
cone compound recited in claim 1 is added to PPE) , the flame re- 
tardancy evaluation is O (excellent); however, the Izod impact 
strength is as low as 5 kg •cm/ cm, and the yellowness index AYI 
(yardstick of appearance) is very poor, specifically as high as 
44, and the value of difference in color tone AE (yardstick of 
light resistance) is very poor, specifically as high as 22, and 
the Izod variation percent is very poor, specifically as high as 
18 %. That is, all these values obtained in Comparative Example 
5 are very poor, as compared to those obtained In Examples 70 to 
77. 

Therefore, the data of Examples 70 to 77 and Comparative 
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Example 5 of the present specification clearly shows that the 
excellent effects of the present invention (wherein the aromatic 
group -containing silicone compound recited in claim 1 is added 
to aromatic polycarbonate) cannot be obtained by adding the aro- 
matic group-containing silicone compound to a resin (such as 
PPE) other than an aromatic polycarbonate. 

As apparent from the above, the use of the aromatic group- 
containing linear silicone compound recited in claim 1 is criti- 
cal for achieving the excellent effects of the present invention. 

As also apparent from the above, the flame retardant used 
in the present invention (the aromatic group-containing linear 
silicone compound recited in claim 1) is far superior to a flame 
retardant comprising a branched or crossllnked silicone compound. 
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Exhibit 2 



DECLARATION OF TRANSLATOR 



I, Kenji KABUKI, c/o the Inoue & Associates of 3rd Floor, 
Akasaka Habitation Building, 3-5, Akasaka 1-chome, Minato-ku, To 
kyo, Japan do solemnly and sincerely declare that I am well ac- 
quainted with the Japanese and English languages and that the at 
tached text is a true partial English translation of "Kagaku Dai 
jiten (Encyclopedia Chimica)" Vol, 3, page 317, edited by the 
Committee for the Edition of Encyclopedia Chimica, Japan, and 
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(54) Title of the invention: Polycarbonate resin composition 
(57) [Abstract] : 

[Task] It is a task of the present invention to provide a 
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polycarbonate resin composition having excellent sliding prop- 
erties without a sacrifice of impairing good transparency which 
a polycarbonate resin inherently possesses. 

[Means for solving the Task] A polycarbonate resin composition 
comprising: (A) 95.0 to 99.9 % by weight of a polycarbonate 
resin, (B) 0.1 to 5.0 % by weight of a phenyl group- containing 
silicone oil having a refractive index (nd) of 1.42 to 1.58, 
wherein the total amount of components (A) and (B) is 100 % by 
weight, and (C) 1 to 10 parts by weight, relative to 100 parts 
by weight of the total amount of the components (A) and (B), of 
polycaprolactone . 

[Scope of Claims for Patent] 

[Claim 1] A polycarbonate resin composition comprising: 

(A) 95.0 to 99.9 % by weight of a polycarbonate resin, 

(B) 0.1 to 5.0 % by weight of a phenyl group -containing 
silicone oil having a refractive index (nd) of 1.42 to 1.58, 

wherein the total amount of components (A) and (B) is 
100 % by weight, and 

(C) 1 to 10 parts by weight, relative to 100 parts by 
weight of the total amount of the components (A) and (B), of 
polycaprolactone . 

[Claim 2] The polycarbonate resin composition according to 
claim 1 , wherein the molecular weight of said polycarbonate 
resin (A) is 10,000 to 40,000 in terms of the viscosity average 
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molecular weight . 

[Claim 3] The polycarbonate resin composition according to 
claim 1 or 2, wherein said phenyl group-containing silicone oil 
(B) is at least one member selected from the group consisting 
of phenyl group -containing silicone oils represented by follow- 
ing formulae (1) to (4): 
[ Chemical ^formula 1 ] 

C *Z <f H 3 <f H 3 ? H 3 

CH r S I-0-(S l-O^S i-04-S 1-CH (1) 

CH 3 CH 3 Pb CH 3 

wherein Ph represents a phenyl group, and x and y 
are integers, wherein 0 s x ss 100 and 0 s y s 100, 
[Chemical formula 2] 

CH r Si-0-^S i— O ) C S i— O-)— S i— CH 
3 , , ™ | | * 

CMj cn 3 Ph cn 3 

wherein Ph represents a phenyl group, and m and n 
are integers, wherein 0 ^ m s 100 and 0 £ n £ 100, 
[ Chemical formula 3 ] 



(2) 



CJI« CH, 

I 3 | 

CH, Cll r S l-CM, CH r Si-CH, CH, 

I 3 3 | o .1 | >> | 

CHjt-S i— O S L— O S i— O S i— CH, 

3 I I I I 

CHj Ph Ph CHj 



(3) 
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wherein Ph represents a phenyl group, and 



[ Chemical formula 4 ] 




P h C U « 

! I 3 

— (S i — 0->— S i -CH„ 
P I q | 3 

Ph CFi 3 



(4) 



wherein Ph represents a phenyl group, and p and q 
are values such that the phenyl group content of the 
phenyl group containing silicone oil represented by 
formula (4) is from 7 to 80 wt %. 

[Claim 4] The polycarbonate resin composition according to 

any one of claims 1 to 3, wherein said polycaprolactone (C) is 

a polymer of e-caprolactone . 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention re- 
lates to a polycarbonate resin composition. More particularly, 
the present invention is concerned with a polycarbonate resin 
composition having good transparency and excellent sliding 
properties . 
[0002] 

[Prior Art] Conventionally, a polycarbonate resin has excel- 
lent transparency, heat resistance and impact resistance, so 
that it is widely used as a material for molding, such as in- 
jection molding, compression molding, extrusion molding, blow 
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molding or the like. Recently, an attempt lias been made to use 
a polycarbonate resin as a material for forming a part of each 
of articles which part requires a sliding property. However, 
when the conventional polycarbonate resin is used in such a 
part, the sliding property is unsatisfactory. Unexamined Japa- 
nese Patent Application Laid-Open Specification No. Sho 50- 
101441 discloses a polycarbonate composition in which a lubri- 
cant oil is blended with a polycarbonate resin in order to im- 
prove sliding properties of the polycarbonate resin. The final 
shaped article produced from the above-mentioned polycarbonate 
resin composition has a sliding property. However, such shaped 
article is opaque. Examined Japanese Patent Application Publi- 
cation Nos. Sho 59-39449 and Hei 1-40856 disclose a polycarbon- 
ate resin composition in which a specific polyorganosiloxane 
having a phenyl group is blended with a polycarbonate resin in 
order to improve the sliding properties of the polycarbonate 
resin while maintaining the transparency of the polycarbonate 
resin. However, when a shaped article is produced from the 
polycarbonate resin composition, the shaped article suffers 
white turbidity, so that a satisfactory transparency of the 
shaped article cannot be achieved. 
[0003] 

[Problems to be solved by the invention] An object of the 
present invention is to provide a polycarbonate resin composi- 
tion having excellent sliding properties without a sacrifice of 
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impairing good transparency which a polycarbonate resin inher- 
ently possesses. 

[0004] The present inventors have made extensive and inten- 
sive studies toward solving the above-mentioned problems. As a 
result, the present inventors have found that when a polycar- 
bonate resin is blended with a specific silicone oil and a spe- 
cific amount of polycaprolactone , a polycarbonate resin having 
improved sliding properties can be obtained without sacrifice 
of impairing good transparency which a polycarbonate resin in- 
herently possesses. The present invention has been completed, 
based on this finding. 
[0005] 

[Means to solve the problem] That is, the present invention 
is directed to a polycarbonate resin composition comprising: 
(A) 95.0 to 99.9 % by weight of a polycarbonate resin, (B) 0.1 
to 5.0 % by weight of a phenyl group-containing silicone oil 
having a refractive index (nd) of 1.42 to 1.58, wherein the to- 
tal amount of components (A) and (B) is 100 % by weight, and 
(C) 1 to 10 parts by weight, relative to 100 parts by weight of 
the total amount of the components (A) and (B) , of poly- 
caprolactone . 

[0006] The polycarbonate resin, which is component (A) used 
in the present invention, is an aromatic polycarbonate resin 
obtained by reacting a dihydric phenol with a carbonate precur- 
sor. Examples of dihydric phenols include 2,2' -bis (4- 



hydroxyphenyl ) propane (generally called bisphenol A) , 1,1'- 
bis ( 4 -hydroxyphenyl ) ethane , 1,1' -bis ( 4 - 
hydroxyphenyl ) cyclohexane , 2 , 2 ' -bis ( 4 -hydroxy- 3 , 5- 
dimethylphenyl ) propane , 2,2' -bis ( 4 -hydroxy -3 , 5 - 

dibromphenyl ) propane , 2,2' -bis ( 4 -hydroxy- 3 -methylphenyl ) propane , 
bis ( 4 -hydroxyphenyl ) sulfide and bis ( 4 -hydroxyphenyl ) sulf one . 
Preferred examples of dihydric phenols are 2,2' -bis (4- 
hydroxyphenyl ) alkanes , such as bisphenol A, which is most pre- 
ferred. As a carbonate precursor, a carbonyl halide, a car- 
bonic ester or a haloformate is used. Examples of carbonate 
precursors include phosgene, diphenyl carbonate and dihalofor- 
mates of dihydric phenols. In reacting the above-mentioned di- 
hydric phenol with a carbonate precursor to thereby produce a 
polycarbonate resin, if desired, a catalyst, a molecular weight 
modifier and antioxidant may be used. The above-mentioned di- 
hydric phenols may be used individually or in combination. Ei- 
ther a branched polycarbonate resin produced by copolymerizing 
multifunctional aromatic compounds having three or more func- 
tional groups or a polymer mixture containing two or more poly- 
carbonate resins may be used in the present invention. 
[0007] There is no particular limitation with respect to the 
molecular weight of the polycarbonate resin. However, when the 
molecular weight is too small, the strength of the resin compo- 
sition is lowered. On the other hand, the molecular weight is 
too large, the melt viscosity is increased, so that it becomes 
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difficult to mold the resin composition. Therefore, the mo- 
lecular weight of the polycarbonate is generally from 10,000 to 
40,000, preferably from 15,000 to 30,000 in terms of the vis- 
cosity average molecular weight. The viscosity average molecu- 
lar weight (M) can be determined as follows. 0.7 g of a poly- 
carbonate resin is dissolved in 100 ml of methylene chloride at 
20 °C to obtain a solution. From the specific viscosity (ri S p) 
of the obtained solution, the viscosity average molecular 
weight (M) can be obtained by following formulae: 

Tlsp/C = + °- 45 x [il] 2 C 

[r]] = 1.23 x 10" 4 M 0 - 83 
wherein [r\] represents the intrinsic viscosity of the polycar- 
bonate resin and C represents the polymer content which is 0.7 
herein . 

[0008] With respect to the essential means for producing a 
polycarbonate resin, a brief explanation is made. In a solu- 
tion method in which phosgene is used as a carbonate precursor, 
the polymerization reaction is generally performed in the pres- 
ence of an acid binding agent and an organic solvent. Examples 
of acid binding agents include hydroxides of alkali metals, 
such as sodium hydroxide and potassium hydroxide, and amines, 
such as pyridine. Examples of organic solvents include hydro- 
carbon halides, such as methylene chloride or chlorobenzene . 
For acceleration of the reaction, a catalyst, such as a terti- 
ary amine or a quaternary ammonium salt, can be used. It is 
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preferred that, as a molecular weight modifier, a termination 
agent is used. As an example of the termination agent, it is 
preferred to use an alkyl group- substituted phenol, such as p- 
tert-butylphenol. The reaction temperature is preferably from 
0 to 40 °C and the pH value during the reaction is preferably 
maintained at 10 or more. The reaction time is preferably from 
several minutes to 5 hours . 

[0009] In a transesterif ication method (melting method) in 
which a carbonic diester is used as a carbonate precursor, the 
polymerization reaction is performed by stirring a mixture of 
a dihydric phenol and a carbonic diester in a predetermined ra- 
tio in the presence of an inert gas while heating and while 
distilling off a by-produced alcohol or phenol compound. The 
reaction temperature varies depending on the boiling point of 
the by-produced alcohol or phenol compound, but is generally 
selected in the range of from 120 to 300 °C. The reaction is 
performed under conditions wherein the reaction pressure is re- 
duced from the initial stage of the reaction so as to distill 
off the by-produced alcohol or phenol compound, to thereby com- 
plete the reaction. Further, as a catalyst for accelerating the 
reaction, a catalyst conventionally used for esterif ication re- 
action can be used. Examples of carbonic diesters include di- 
phenyl carbonate, dinaphthyl carbonate, dimethyl carbonate, di- 
ethyl carbonate and dibutyl carbonate. Among these carbonic 
diesters, diphenylcarbonate is especially preferred. 
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[0010] A silicone oil used as component (B) is a phenyl 
group -containing silicone oil. As a typical silicone, a di- 
methylsilicone oil can be mentioned. The dimethylsilicone oil 
exhibits properties such that the viscosity change with the 
change of the temperature is small and that is chemically sta- 
ble and has high heat resistance and weatherability , so that 
dimethylsilicone oil is widely used as a surface lubricant, re- 
leasing agent and the like. However, with respect to the re- 
fractive index (nd) , there is a large difference between poly- 
carbonate resin and a dimethylsilicone oil. For this reason, 
when a dimethylsilicone oil is incorpporated into a polycarbon- 
ate resin, the resultant composition becomes opaque. The sili- 
cone oil used in the present invention is a phenyl group - 
containing silicone oil in which a part of methyl groups of the 
dimethylsilicone oil is replaced by a phenyl group or phenyl 
groups. The phenyl group -containing silicone oil is not only 
improved in a heat resistance as compared to a dimethylsilicone 
oil, but also caused to have no melting point, so that the low 
temperature properties are improved wherein the fluidity is 
maintained until -70 °C. The more the contents of phenyl groups, 
the higher the refractive index and the compatibility with an 
organic resin. Therefore, not only can the transparency of the 
polycarbonate resin be retained even when the silicone oil is 
incorporated thereinto, but also the dispersion of the silicone 
oil in a resin is improved. 



- 10 - 



[0011] The phenyl group -containing silicone oil used in the 
present invention has a high ratio of replacement by phenyl 
groups and exhibits a refractive index (nd) of from 1.42 to 
1.58. In the polycarbonate resin having a phenyl group- 
containing silicone oil added thereto, when the refractive in- 
dex (nd) of the silicone oil is less than 1.48, the resultant 
composition becomes opaque. The opaqueness is not improved 
even by the addition of polycaprolactone , which addition con- 
stitutes one feature of the present invention. As phenyl 
group -containing silicone oils, those which are represented by 
following formulae (1) to (4) are especially preferred. The 
recurring units of the following formulae (1), (2) and (4) may 
assume either a random or a block configuration. 
[0012] 

[Chemical formula 5] 

I I I 3 I 3 

CHr-S I — 0— £S i— O-^ £S i— 0->— S l-CH. (1) 

3 | | x , v | ^ 

CH 3 CIlj Ph CH 3 

[0013] In formula (1), Ph represents a phenyl group, and x and 
y are integers, wherein 0 ^ x ^ 100 and 0 ^ y *s 100. 
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[0014] 



[Chemical formula 6] 



CH, Cll, Ph CH, 

I 3 I 3 I 1 

CH=-S i—O-iS i—0-+—<S i— O-)— S i— CM- (2) 
3 | | m , n | A 

cn 3 cn rh cn 3 



[0015] In formula (2), Ph represents a phenyl group, and m and 

n are integers, wherein 0 s, m s 100 and 0 s n s 100. 

[0016] 

[ Chemical formula 7 ] 

CH, CH 

CH, CHs-Sl-CH, CM r Si-CH CH. (3) 
I 3 3 , 3 i | A j 

CH r S i— O S i— O S i— O S i— CH 

3 I I I I 

CH 3 Ph Ph CH 3 

[0017] In formula (3), Ph represents a phenyl group. 
[0018] 

[Chemical formula 8] 

CH„ Ph CH„ Ph CH. 

I 3 I I 3 I I 

CHtj-S i— O-S i— O-CS i— 0->— CS i— O- >— S i— CH (4) 
3 | | | P | 9 | 

CH 3 Ph CIT 3 Ph C.H 3 



[0019] In formula (4). Ph represents a phenyl group, and p and 
q are values such that the phenyl group content of the phenyl 
group- containing silicone oil represented by formula (4) is 
from 7 to 80 wt %. Two or more phenyl group- containing sili- 



cone oils can be used in combination. 

As a representative example of commercially available prod- 
ucts of the phenyl group-containing silicone oils, SH-710 
(trade name of methylphenylsilicone oil; refractive index (nd): 
1.533) (manufactured and sold by Dow Corning Toray Silicone 
Co., Ltd.) can be mentioned, which can be obtained easily. 
[0020] Polycaprolactone used as component (c) in the present 
invention is a polymer of caprolactone, especially £- 
caprolactone . That is, the recurring units of the Poly- 
caprolactone are represented by following formula. 
[0021] 

[Chemical formula 9] 




O 



[0022] With respect to the polycaprolactone, the hydrogen at- 
oms of the methylene chain or the recurring units may partially 
be replaced by a halogen atom or a hydrocarbon group. The ter- 
minal of the polycaprolactone may be subjected to esterifica- 
tion or etherif ication. The molecular weight of the poly- 
caprolactone is not particularly limited, but generally, the 
molecular weight of the polycaprolactone is from 5,000 to 
40,000 in terms of the number average molecular weight. The 
polycaprolactone can be produced by a ring-opening polymeriza- 




tion reaction of caprolactone in the presence of a catalyst, 
such as an acid, a base or an organometallic compound. As the 
commercially available of a polycaprolactone , Placcel H-l 
(trade name of polycaprolactone; number average molecular 
weight: 10,000) (manufactured and sold by Daicel chemical In- 
dustries Ltd.) can be mentioned. 

[0023] The ratio of the phenyl group -containing silicone oil 
(B) in the polycarbonate resin composition is 0.1 to 5.0 wt%, 
preferably 0.5 to 1.0 wt% , based on the total weight of the 
polycarbonate resin (A) and the silicone oil (B) . When the ra- 
tio of the silicone oil (B) is less than 0.1 % by weight, the 
sliding properties of the shaped article become unsatisfactory. 
On the other hand, when the ratio of the silicone oil (B) is 
higher than 5.0 % by weight, the transparency of the shaped ar- 
ticle becomes unsatisfactory. The amount of the polycaprolac- 
tone (C) is from 1 to 10 parts by weight, preferably from 2 to 
10.0 parts by weight, relative to 100 parts by weight of the 
total amount of the polycarbonate resin (A) and the silicone 
oil (B) . When the amount of the polycaprolactone (C) is less 
than 1 part by weight , the transparency of the obtained shaped 
article is unsatisfactory. When the amount of the poly- 
caprolactone (C) is more than 10 parts by weight, the mechani- 
cal stregth and thermal charactristics (such as deflection tem- 
perature under load) of the obtained shaped article become low- 
ered. 
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[0024] Into the polycarbonate resin composition of the pre- 
sent invention, an additive may be blended in an effective 
amount so far as the objects of the present invention are not 
impaired. Examples of additives include stabilizing agents, 
such as phosphoric esters and phosphorous esters; releasing 
agents; UV light absorbers, such as hindered phenolic com- 
pounds; and flame retardants, such as bromobisphenol and bro- 
mopolycarbonate . 

[0025] A method for producing a polycarbonate resin composi- 
tion of the present invention is not specifically limited. As 
examples of production methods, there can be mentioned a method 
in which polycarbonate resin (A) , a phenyl group -containing 
silicone oil (B), a polycaprolactone (C) and, if desired, an 
additive are thoroughly mixed simultaneously or in a desired 
order by a twin-shell blender or the like, followed by palleti- 
zation by means of a vent type twin-screw extruder or the like. 
[0026] 

[Mode for Carrying out the Invention] Hereinbelow, the pre- 
sent invention will be described in more detail with reference 
to the following Examples . The part and percent in Examples 
are shown by weight . The properties of the polycarbonate resin 
composition were evaluated as follows. 

1. Dynamical friction; a dynamical friction of the shaped arti- 
cle was measured using a surface tester (Heidon-14). Measure- 
ment conditions are described below. 




size of test specimen: 45 mm x 50 mm x 2 mm 

traveling speed of test specimen: 100 mm/min 

diameter of ball indentater: 10 mm 

material of ball indentater: steel 

load: 200 g 

2. Light transmission; the light transmission of the shaped 
article was measured using a reflectance and transmittance me- 
ter (HR-100, manufactured and sold by Murakami Color Research 
Laboratory) in accordance with ASTM D-1003. A test specimen 
having the same size as used for measuring the dynamical fric- 
tion was used in the measurement. 
[0027] 

[Examples 1 to 3 and Comparative examples 1 to 6] A polycar- 
bonate (A) resin, a silicone oil (B) and a polycaprolactone (C) 
were blended in accordance with the formulations shown in Table 
1 and the resultant mixtures were individually melted and 
kneaded using a vent type twin-screw extruder ( TEX- 30XSST , 
manufactured and sold by JSW Co., Ltd) having a cylinder tem- 
perature of 270 °C followed by pellet izat ion by means of a 
strand cutter. The resultant pelletized compositions were in- 
dividually dried in an oven with internal air circulation at 
120 °C for 5 hours. The resultant dried pellets were individu- 
ally subjected to injection molding using an injection molding 
machine (SG-150U, manufactured and sold by Sumitomo Heavy In- 
dustries, Ltd. ) (cylinder temperature: 280 °C; mold temperature: 
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80 °C), thereby obtaining a test specimen having a size of 45 
mm x 50 mm x 2 mm. Using the test specimens obtained, dynami- 
cal friction and light transmission were measured and evaluated. 
The results are shown in Table 1. Component materials used in 
Examples and Comparative examples described in Table 1 are de- 
scribed below. 

(A) PC; polycarbonate resin having the viscosity average mo- 
lecular weight of 22,400 (manufactured and sold by Teijin Kasei 
CO., Ltd.) 

(B) oil A; methylphenylsilicone oil having a refractive index 
(nd) of 1.553 (SH710, manufactured and sold by Dow Corning To- 
ray Silicone Co., Ltd.) 

(B) oil B; dimethylsilicone oil having a refractive index (nd) 
of 1.404 (SH200, manufactured and sold by Dow Corning Toray 
Silicone Co., Ltd.) 

(C) PCL; polycaprolactone having a number average molecular 
weight of 10,000 (Placcel H-l, manufactured and sold by Daicel 
Chemical Industries Ltd. ) 




[0028] 
[Table 1] 
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[0029] 

[Effects of the invention] As shown in Table 1, it is appar- 
ent that the polycarbonate resin composition of the present in- 
vention has excellent sliding properties without a sacrifice of 
impairing good transparency which a polycarbonate resin inher- 
ently possesses. The polycarbonate resin composition of the 
present invention makes it possible to develop application 
fields in which a polycarbonate resin has not been applied and 
the commercial effects of the present invention are remarkable. 



